Extensive changes in the locations and sequence content of developmentally deleted DNA between Tetrahymena thermophila and its closest relative, T. malaccensis.
Tetrahymena thermophila has two different types of nuclei in a single cell. The development of the transcriptionally active macronucleus from a transcriptionally inert micronucleus is accompanied by the elimination of numerous DNA segments, called deletion elements or internally eliminated sequences (IESs). To try to distinguish between alternative modes for the generation of IESs during evolution, DNA sequences at three loci that contain IESs in T. thermophila were examined in Tetrahymena malaccensis, the closest relative of T. thermophila. In T. malaccensis, two loci examined do not seem to contain IESs. At one of these sites, the presence of the IES in T. thermophila can be accounted for either by insertion of a novel IES into T. thermophila or its precise deletion from T. malaccensis. At a third locus, the newly discovered EFZ IES (named after neighboring EF-hand/Zinc finger genes), both T. thermophila and T. malaccensis contain IESs, but of different length and sequence content. If the three locations examined are a representative sample, the evolution of IESs seems to have been very rapid, and has led to substantial changes in the IES content of these two closely related species. Although insertion-deletion events are likely to have shaped IES evolution, none of the IESs examined here could be identified as transposon-like elements.